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m
powered Navy.
Over half of America's nuclear
rcactt)rs arc in the Navy. That adds
up to more years of experience
with reactors than any company in
training, and a year of graduate-
level training in the Navy Nuclear
Power School.
The rewards are top-notch, too.
Generous bonuses upon commis-
NAVY^^ OFF
sioning and also upon completion
of nuclear training. Sign up while
still in college and you could be
earning $1,000 a month right now.
Be one of the most accomphshed
professionals in a challenging field. ^
Lead the Adventure as an offie^^^
in the Nuclear Navy. Contact ypur^
Navy Officer Recruiter or call "~ _-
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tech teasers editorial
1. Solve the following addition, knowing
that FOUR + 12 equals a perfect
square;
FIFTY
FOUR
FOUR
TWO
SIXTY
2. How many squares are on an 8x8
chess board'.' How about on an n x n
chess board'.'
3. What is the maximum number of
knights which can be placed on a chess-
board in such a way that no knight attacks
the other'.'
(answers on page 1 1)
Serving 35,000 Cainpuswide
Considering the fact that the distribu-
tion boxes for the Illinois Teclmograph
are usually empty within a few weeks af-
ter the release of each issue, one would
imagine that the contents of the magazine
have been widely disseminated. Hopeful-
ly, the rapid disappearance of the maga-
zine has been linked to an appreciation of
the educational and entertainment merit of
the publication. While the staff of the
Teclmograph attempts to develop subject
material of interest to a significant seg-
ment of the campus population, the im-
mense size of the University of Illinois
gives rise to a spectrum of opinions, and
catering to every single one of them
would be a task even Atlas would fear.
Moreover, as our audience consists of stu-
dents and faculty, Tecfmograph must gear
its stories to accommodate both. Thus,
our goal is to provide information on en-
gineering topics in a manner that allows
for comprehension by those without a
substantial technical background, as well
as giving educators a student's perspective
on subjects they deal with on a daily
basis.
In addition, readers should be aware
of fields which they may not be intimately
connected with. Thus, as both of our fea-
ture articles deal with the contributions of
engineers to fields that have improved the
quality of almost every one of our lives.
we encourage you to read the material
although it may not be immediately re-
lated to your sphere of interest. While
classroom work usually does a fine job of
teaching mathematical concepts, we often
lose sight of the fact that those same static
numbers can be translated into dynamic
benefits for society, such as improved
health care via support technology for the
physician or heightened fiight safety
through instructional software for pilots.
Although these articles are not specifically
written around such social themes, con-
sidering them in this light may help stu-
dents to realize that tangible accomplish-
ments can result from the manipulation of
differential equations.
Despite these noble sentiments,
perhaps you would prefer to read about
subjects that directly pertain to engineer-
ing experiences on the University campus.
Should this be the case, we invite you to
send to the Teclmograph a list of topics
you wish to see developed, whether you
be a member of the faculty or student
body, engineer or otherwise. UnforUinate-
ly, the staff of the Technograph cannot
claim omniscience as a talent in its pos-
session, so we welcome your ideas.
Moreover, in order to receive feedback
from as large a portion of the campus as
possible, we urge you to pass this issue
on to a friend or colleague. As stated pre-
viously, since engineering plays such a
substantial role in our society in one form
or another, the Technograph wishes to
provide both engineers and those studying
other disciplines with an opportunity to
learn about technical topics of interest to
them.
Illinois Technograph invites letters in response to
its articles and editorials, or any otiier items of in-
terest to its readership. Articles, photographs, and
other contributions are also welcomed. Letters
must be signed, but names will be withheld upon
request.
Fellowships
Pioneer the future with us.
%
All of the technological advancements that have
been pioneered by Hughes Aircraft Company are
merely an introduction to what will come.
As a Hughes Fellow, you could be pioneering your
own future, studying for your Master's or Doctorate in
Engineering (Electrical, Mechanical, Manufacturing),
Computer Science or Physics.
You'd be receiving full tuition, books and fees, an
educational stipend, full employee benefits, relocation
expenses, professional-level salary, summer employ-
ment, technical experience. . .with a combined value
of $25,000 to $50,000 a year.
While you're completing your degree, you'll also
have the opportunity to gain valuable experience at
Hughes facilities in Southern California, Arizona or
Colorado.
Hughes Fellows work full-time during the summer.
During the academic year, Work-Study Fellows work
part-time while studying at a nearby university; Full-
Study Fellows attend classes full-time.
And Hughes has just announced a special MSEE
program in Microwave Engineering in conjunction with
two major Southern California universities. Microwave
Fellows will be allowed time off at full pay to attend
classes taught by university faculty right at Hughes'
facilities.
Since Hughes is involved with more than 90
technologies, a wide range of technical assignments
is available. An Engineering Rotation Program is also
available for those interested in diversifying their work
experience.
Since 1949, more than 5,500 men and women have
earned advanced degrees in engineering and science
with the help of Hughes fellowships. We hope you'll
join us in creating the next generation of technological
wonders, by pioneering the future
—
yours and ours.
Hughes Aircraft Company, Corporate Fellowship Office
Dept. MC-8788, BIdg. C1/B168, P.O. Box 45066, Los Angeles, CA 90045-0066
Please consider me a candidate for a
Hughes Fellowship and send me the necessary information and application materials.
PLEASE PRINT: Name Home Phone & Hours
in the field of:
Address City
I am interested in obtaining a Master's Doctorate _
Rotation Program Interest: Yes No
DEGREES NOW HELD OR EXPECTED:
State Zip
Microwave Program Interest: Yes
.
Bachelor's: Field Date School GPA
Master's: Field Date School GPA
Minimum GPA-3 0/4,0 Proof of U.S. Citizenship May Be Required, Equal Opportunily Employer
HUGHES
The Merging of
Mechanics and Medicine
Dan Powers
Although the physician is the most recognized specialist
in health care, support personnel
such as the clinical engineer also help provide
a safe and efficient medical environment.
Technological advances have enabled hospital staffs to
make commonplace what three generations ago would have been
inconceivable. However, modem hospitals also have to take re-
sponsibility for the safe operation and staggering cost of this
technology. Increasingly, engineers in the hospital have become
the ones responsible for the consequences of technology.
Engineers may work individually, in departments, for mul-
ti-hospital organizations, or on contract from consulting firms.
Bioengineers and Biomedical Engineers use classical engineering
specialities, such as electrical and mechanical engineering, in
order to develop equipment and find ways to artificially model
the human bcxly.
Clinical engineers apply engineering knowledge more
directly to hospital operations. Equipment is emphasized among
a clinical engineer's responsibilities. Clinical engineers use their
technical knowledge to purchase or develop products that will
satisfy hospital needs and budget restrictions. They are often re-
sponsible for inspecting, installing, and testing newly acquired
equipment. Clinical engineers also supervise the calibration,
maintainance. and repair of hospital equipment.
Clinical engineers work with hospital staffs to establish
safety programs. They may also train personnel to properiy use
new equipment.
These duties all have a common goal. The clinical engineer
attempts to reduce the high cost of technology while increasing
its safety. In addition to these responsibilities, clinical engineers
must be flexible enough to meet needs not yet perceived.
Although clinical engineering, as a separate discipline, has
developed mostly over the last three decades, the historical need
for technical expertise with machinery' can be found in the
memoirs of many pioneer physicians.
For example, civil war surgeon. Dr. W. W. Keen describes
a battlefield hospital mishap with an etherizer.
'
'To enable me to see better, the holder of the light lowered it
(the candle holder) a bit, as the candles were rather long. Our
general idea of any fluid, like water, was that it evaporated up-
ward. The lamp bearer forgot, or did not know, that ether vapor
is heavier than air and falls downward. In an instant, everything
burst into flames: the etherizer flung the cone to his right and
the bottle (we had no tin carrier in those days) to his left. Fortu-
nately the bottle did not break. I instantly seized a towel and
covered the patient's face, to prevent his inhaling the flames,
and another to protect the wound. . . . A number of us learned
several lessons that night.
'
'
- Transactions and Studies of the
College of Physicians of Philadelphia
Another example of the need for technical knowledge com-
es from the surgeon, John Collins Warren, professor of surgery
at Halyard. He recalls his days in surgery at Massachusetts
General Hospital in the I870's.
"Soon after this came Lister's 'spray' , by means of which the
air in the immediate vicinity of the wound was rendered antisep-
tic. This was effected by an atomizer driven by an alcohol lamp
which threw a cloud of carbolized vapor over a space several
yards in diameter enveloping the patient's wounds and surroimd-
ing the attendants." —To Work in the Vineyard of Surgery
This new piece of operating room equipment was essential
for preventing infection. However, it was useful only when it
was properly maintained, as Professor Warren explains;
"/ recall the contempt with which this innovation was received
by one of the old ward tenders to whom fell the additional duty
of keeping the new apparatus in good working order. 'That
won't last long,' was his cynical but somewhat prophetic com-
ment. . . . There were many inconveniences and disadvantages,
however, in working with the spray technique. It was a source
offrequent annoyance that the apparatus would fail to work at
the appointed time, and the surgeon' s patient was often severely
tested by the unavoidable delay."
Health care personnel and automation must work
in harmony rather than discord, (or while technol-
ogy assists the physician or nurse in their tasks,
machines cannot replace the personal attention
that people provide, which aids in the healing pro-
cess (Photo by Peter Lei).
As an occasional mechanical (allure Is Inevitable
when dealing with sophisticated equipment, the
clinical engineer must be available to ensure that
vital equipment is operating optimally when a
physician requires it (Photo by Peter Lei).
As technology proliferated in hospitals, the need for person-
nel to maintain the equipment increased accordingly. By the
1960's the financial consequences of inefficient health care tech-
nology management were being felt. Although scientific adv-
ances had made diagnosis and therapy vastly more effective, pa-
tient confidence and trust were lower than at the turn of the cen-
tury. This distrust was partly due to rapidly increasing hospital
costs. Hospital administrators recognized the need for equipment
experts to reduce costs by extending equipment life, repairing
and modifying older equipment, and researching new equipment
purchases. By 1959, engineers were being added to hospital
staffs.
In the 1970's, citizens began to question the ability of hos-
pitals to operate new technology safely. In the March 1971 issue
of Ladies Home Journal, 'Ralph Nader's Most Shocking Ex-
pose' appeared, an article by the consumer rights advocate
which repeated a prominent surgeon's claim that 1200 Amer-
icans were electrocuted the previous year during routine diagnos-
tic and therapeutic procedures. This figure was not documented
or ever substantiated, but it resulted in troubled discussion
among physicians and hospital administrators, as well as among
patients. In response, more clinical engineers were hired to en-
sure the safety of the patients and the hospital staff.
The most recent development in the role of the clinical en-
gineer has been in the area of hospital design. Hospital buildings
have become technologically advanced. Designing for sterility,
clean ventilation, adequate lighting, ward layout, and human fac-
tors demand the contribution of medical personnel. While clinic-
al engineers do not design or remodel facilities, they may serve
as liasons between the traditional medical staff and construction
engineers.
Clinical engineeering is one of the youngest branches of en-
gineering. It was formally named only in 1967 during discus-
sions that lead to the founding of the first department of clinical
engineering at George Washington University. Hospitals and
physicians desire the latest technology to provide patients with
the best possible care. As other engineering disciplines develop
new technologies and apply them to medicine, clinical engineers
will undoubtedly proliferate in the medical field.
tech visions
Welcome Back!
Welcome back to the start of a new
semester! For those of you returning, you
can easily recognize these familiar sights.
The Engineering Library, centrally located
in Engineering Hall, provides a scholarly
atmosphere for those long hours of rigor-
ous studying. Good luck!
Engineering Family
JVIbum
^Mike VV. Lind
This sampling of engineering societies gives a
taste of the wide variety of activities that can
spice up the life of an engineering student.
American Academy of Mechanics
(AAM)
Students interested in theoretical and
applied mechanics (TAM) might want to
check out the monthly AAM meetings.
They feature speakers talking about TAM
and offer plenty of refreshments. For
more information on this group of about
30 people, look for announcements on the
AAM bulletin board on the second floor
of Talbot Lab.
American Ceramic Society, Student
Branch (SBACS)
SBACS is both a social and profes-
sional organization. Its meetings feature
both representatives from industry and stu-
dents who discuss their work. For fun,
members participate in Tailgreat and a
hayride in the fall and a pigroast in the
spring. Athletic ceramic engineering stu-
dents will enjoy the society's volleyball
team, the Porcelein Gods, and the socie-
ty's water polo and ultimate teams. The
societ)' is also responsible for publishing
the mini Ceramist Yearbook. Meetings
are held in 218 Ceramics on the third
Thursday of the month. For more in-
formation, contact Kurt Eickmever at 344-
4933.
.\merican Institute of Aeronautics and
Astronautics (AL\A)
The student branch of AIAA keeps
aeronautical and astronautical engineering
students up-to-date in the field. Monthly
meetings feature speakers from the field,
while monthly socials allow students to
meet and speak with facult>' members.
This semester, AIAA will make a trip to
a McDonnell Douglas plant to view aero-
nautical engineering in the field. Leave a
note in the AIAA mailbox in 102 Trans-
pwrtation for more information.
American Institute of Chemical En-
gineers (AICHE)
AICHE keeps chemical engineering
students informed in a variety of ways.
Plant trips and guest speakers at meetings
give students contact with the ""real"" che-
mical engineering world. For academic
help here at the University, the group
offers peer advising on courses. Tailgreat
and pizza parties give a welcome break
from the pressure of classes. For more in-
formation, stop by 217 Roger Adams
Lab, or call 333-1587 between 11:00 am
and 1:00 pm on weekdays.
American Nuclear Society (ANS)
The ANS wants to get more nuclear
engineering students involved this year.
The society sponsors picnics and intramu-
ral teams for socializing, and also holds
meetings where representatives from the
field of nuclear engineering speak. Con-
tact Glenn Moeller at 356-0207 for more
information.
American Society of Agricultural En-
gineers (ASAE)
Students in agricultural engineering
will find that ASAE offers many opportu-
nities for interaction, both with peers and
with professors. Meetings on the third
Wednesdays of the month feanire speakers
from the agricultural engineering field. In
addition, the society holds student staff
picnics and is planning an exchange with
the Purdue chapter. Contact Dale Brock-
amp in 332-G Agricultural Engineering
Sciences Building for more information.
American Society of Civil Engineers
(ASCE)
ASCE is the liason between students
and professionals in civil engineering. Its
field trips to construction sites and month-
ly meetings give students a feel for the
field they can not get in the classroom.
The Engineer-in-Training (EIT) refresher
course helps students get through the EIT.
For fun, the societ>' has happy hours at
Murphy's, participates in Softball and
other sports, and takes part in a concrete
canoe race every year. For more informa-
tion, contact Joe Vespa in 3129 Newmark
Civil Engineering Lab.
American Society of Mechanical En-
gineers (ASME)
This national professional society has
a student chapter here on campus. It gives
students access to papers from the national
chapter. Monthly meetings offer speakers
from industr\ . At Technical Elective
Night, professors describe the courses that
they teach. The society also sponsors an
Engineer-in-Training refresher course and
some plant Crips. For more information,
leave a note in the ASME mailbox in 140
Mechanical Engineering.
Association for Computing Machinery
(ACM)
The student branch of this profes-
sional organization is a CS-wide society
that also features many smaller special in-
terest groups on such topics as artificial
intelligence, graphics and electronic
music. The society will hold a career day
on November 9 to give students a chance
to ask questions about pursuing a career
in CS. For more information, go to 1204
W. Springfield, room 201 or call 333-
5828.
Association of Minority Students in En-
gineering (AMSIE)
Many opportunities are open to
minorities in engineering, and AMSIE
helps locate these opportunities. Not only
does the society offer plant trips and peer
counseling, but it also offers information
on writing a good resume and seeking out
jobs in a variety^ of areas in engineering.
Meetings are held ever>' two weeks and
include a social aftePAards. For more in-
formation, drop bv 302 Engineering Hall
or call 333-3558.'
Bioengineering Society
The Bioengieering Societ>' is an in-
terdisciplinary' society that publishes a
newsletter on the bioengineering field. It
meets once a month and features lectures
from people in the field as well as social
events with professors. For more informa-
tion, contact Sandee Stedwell in 164
Mechanical Engineering, or call 333-1867.
(continued on page 10)
Simulating
the Wild
Blue
Yonder
Nancy James and Alyce Nogal
IVhile professionalflight simulators,
such as the ILLIMAC system, have
been in existencefor years, recent
research in computer
programming has resulted in new
programsfor home computers
that successfully mirror the experiences
found in professional simulators.
Man's fascination with tlight dates
back as far as ancient Egypt, where civi-
lization acknowledges myths of men im-
itating birds. In 1903. mankind reached
new frontiers with the accomplishments of
the Wright brothers. Today, air travel
plays a major role in our everyday lives.
While a great deal of the population en-
gages in air travel, only a select few
attempt to obtain a piloting license. In
addition, many limitations exist on those
who are qualified to become licensed
pilots. In order to be eligible for licensure
for a single engine aircraft, the trainee
must be at least seventeen years old, have
medical certification, wield excellent En-
glish communication skills, and pass the
rigorous written, oral, and actual aerial
tests. However, prior to taking to the air,
the student must implement his training in
ground school.
A vital tool used in this aspect of
flight training is the airplane simulator. In
order to ensure that potential pilots pos-
sess sufficient skills prior to going air-
borne, ground school requires that stu-
dents spend a mandatory period of three
to five hours in extensive simulator train-
ing. The pilot training department of the
Institute of Aviation of Willard Airport,
which happens to be affiliated with the
University of Illinois, provides its students
with two types of equipment- the Singer
link ground simulator and the ILLIMAC
system. Through the simulator, the stu-
dent may practice navigation, instrument
reading, approaches, holding patterns, and
emergency procedures. Thus, the student
may gain proficiency with these valuable
manuevers while remaining in the safe
embrace of Mother Earth.
WTiile one might assume that flight
simulators would require the use of soph-
isticated technology, their use as an edu-
cational tool has not been a recent phe-
nomena. The Singer ground link model
has been in use for over fifteen years
now. As has been the case with most
technology, advances have resulted in a
device of even greater utility-the ILLI-
MAC system. Ever since its inception at
the Aviation Research Lab at Willard Air-
port ten years ago, the project has con-
tinued to evolve. When the idea behind
the system coalesced, Lynn Staples, pro-
ject engineer, and Dan Morris, assistant
project engineer, decided to develop a
low-cost general aviation simulator. As a
result of their efforts, the ILLIMAC repre-
sents an advanced computer controlled
system capable of great accuracy and pre-
cision compared to its predecessors.
Soaring over the plains of Illinois in a flight simu-
lator provides the aviation student with realistic
experience. Along for the ride on the wing of the
Singer simulator, an instructor of the pilot training
department of the Institute of Aviation coaches
his student through air flight (Photo by Alyce M.
Nogal).
The ILLIMAC digital avionics re-
semble those of the most modem aircraft.
As a result the student can gain experi-
ence with instrumentation that can be con-
sidered a near perfect fascimile of the
actual thing. During training, the student
navigates over an map area that cover the
equivalent of two hundred and fifty square
miles. As a result of the large geographic-
al area available, a variety of approach
schemes may be attempted by the student.
In addition, several different airports are
programmed into the system. The possibi-
lities include such locales as Peoria,
Springfield, and Chicago, to list just a
few.
The software which allows for this i
wide range of travel resulted from the
"
efforts of Computer Science students at
the University of Illinois. Following speci-
fied developmental parameters, the mic-
(contimied on page 10}
technovations
MS-DOS and UNIX United
Companies and researchers will no
longer have to decide strictly between
UNIX-based and IBM PC compatible
machines. A new computer developed by
Prime Computer, Inc. in Natick, Mas-
sachusetts runs UNIX system software
and MS-DOS software simultaneously.
UNIX is a multi-user operating system de-
signed by AT &T Bell Laboratories that is
popular in the scientific community and
MS-DOS is the operating system for IBM
PC compatible computers.
Designed around the Intel 80386
microprocessor, the Prime EXL 316 su-
permicrocomputer supports up to 58 con-
nections to terminals, printers and other
computer systems. The computer is cap-
able of executing 3.2 million instructions
per second.
Two software packages included
with the system allow it to execute soft-
ware from the two different programming
environments. One, called PC-Interface,
allows users of IBM PC compatible com-
puters to switch between UNIX applica-
tions and MS-DOS applications. The
second package allows UNIX-based prog-
rams and MS-DOS-based programs to run
concurrently.
Despite the variety of programs that
the EXL 316 will run, it is only 25 inches
tall and can easily fit under a desk. In its
fully configured state, it sports 8 mega-
bytes of memory more than a gigabyte of
magnetic disk storage.
Picosecond Barrier Broken
With the development of ever-faster
electronic switching devices has come the
need for ever-shorter electrical pulses to
control them. This past summer, IBM sci-
entists created electrical pulses only one-
half of a picosecond, or one half-trillionth
of a second, long.
The method the researchers used was
not a conventional electronic switch.
Rather, a short burst of laser light shorted
a transmission line etched on a thin piece
of silicon, creating an electric pulse. A
second burst of laser light, created with
the first and time delayed by mirrors,
drove an optical sampling switch. This
switch measured the electric pulses as
they traveled by on the transmission line.
One of the uses for these fast pulses
is to study conventional electronic switch-
ing devices. The fastest experimental sili-
con logic devices today switch on and off
in about 30 picoseconds, while gallium
arsenide devices switch in about 10
picoseconds. The one-half picosecond
electrical pulses will help study these lead-
ing edge logic devices in greater detail.
Coal's Comeback?
Mention a coal-powered locomotive,
and many people picaire a filthy man
shoveling coal into a smoke-belching iron
horse. That era of the the steam engine
train may be gone, but coal may once
again power locomotives.
Leon Green Jr. . of Energy Conver-
sion Alternatives, Ltd. in Washington
D.C., has suggested that coal water slur-
ries could power turbine engines in future
locomotives.
Since coal water slurries are liquids,
they can be stored in conventional fuel
tanks. Even though the slurries are com-
posed of coal, they avoid many of the
problems associated with solid coal. Cur-
rent coal water slurries are made with
low-sulfur coal and are in compliance
with sulfur dioxide emission regulations,
according to Green. In addition, as coal
slurries are de-ashed when prepared.
Green says he believes that they can meet
mobile-source particulate emission require-
ments with few problems.
The only element which must be
further developed is adequate heater or
combustor technology, according to
Green. One heater which could meet the
requirements would be a pressurized,
combustion-stirred fiuidized heat exchan-
ger. This combustor consists of a lower
chamber and an upper chamber, each
pressurized to 10 atmospheres. Fuel is
partially burned in the lower chamber and
then travels to the upper chamber. There,
the hot gases fluidize a bed of ceramic
beads. The beads circulate in the cham-
ber, where they grind char and any ash
into easily-burned particles. The hot beads
then transfer their energy to a heat ex-
changer. Hot air from the exchanger
would power a closed cycle gas turbine to
produce electricity to drive the locomo-
tive.
(continuedfrom page 7)
Engineering Council
As the umbrella organization of all of the
engineering societies. Engineering Council
offers more opportunities than can poss-
ibly be listed here. The Council not only
offers a voice for students through the
Dean's Student Advisory Committee
(DSAC),but it also offers many programs
and activities for students.
Engineering Open House, which
most societies participate in, is organized
by the Council. Students can join the En-
gineering Speakers Bureau or help with
the SUident Introduction to Engineering to
educate high school students about the
college. If organizing conferences is your
game, then you might want to help out
with the Leadership Conference or Gradu-
ate Conference. Freshmen need not feel
left out, as they can be part of the En-
gineering Freshman Council. There are
also many social opportunities for stu-
dents, including organizing the Knights of
St. Pat ball after Engineering Open
House, as well as bowling and volleyball
tournaments.
If you are interested in these or any
other of the numerous activities of En-
gineering Council, drop' by 300 Engineer-
ing Hall or call 333-3558.
Illinois Society of General Engineers
(ISGE)
ISGE tries to inform engineering stu-
dents that general engineering is not just a
major to pursue until a student discovers
his favorite field. To accomplish this goal,
the society features meetings where gradu-
ate students and professionals speak about
(continued on page 10)
(continuedfrom page 8)
roprocessor uses Assembly language. The
inclusion of this language as the base of
the system facilitates the compilation of
data on an IBM computer. .As a consequ-
ence, detailed records may be kept for fu-
ture reference on each student wht) prac-
tices on the simulator . Research currently
extends into student data bases, where
each student would have his own disk of
simulator training.
For those of us who would rather not
exptise ourselves to the rigors of formal
tlight training, there exists an alternative
manner to experience flight on an amateur
level. A software program. Flight Simula-
tor II, is available on floppy disk for
home computers from SubLOGIC in
Champaign. The program mcxlels a Cess-
na 184, displaying a cockpit view of the
airspace. Actual manuever execution is
accomplished through user input via the
keyboard. By using the program, aspiring
aviators may attempt the more traditional
fomis of flight, or tljey may try their luck
at death-defying feats ranging from land-
ing on an aircraft carrier to navigating
under the Golden Gate Bridge.
In order to program scenery for the
diskettes, SubLOGIC engineers actually
take to the skies. Some have even resear-
ched projects from the seat of an acrobatic
plane. As high level programming lan-
guages generally could not effectively cre-
ate the high-speed graphic animation high-
lighted in this simulation, an alternative
type of programming format needed to be
sought out. The search for a solution re-
sulted in the creation of Real-Time
Animation Language (RTAL), a language
that has become the basis for other three-
dimensional personal computer animation
projects.
Flight Simulator II offers an excellent
introduction to the type of style employed
in the actual simulators. Obviously, on
both the personal and professional fronts,
engineers have devoted considerable
amounts of their time in developing sup-
port technology that allows for aviation
training without the risks inherent in jour-
neying into the wild blue yonder.
(continuedfrom page 7)
their work. The society also sponsors pic-
nics, and bowling outings with faculty
members. For more information, contact
the General Engineering Department
Office at 333-2730.
Illinois Technograph
As an interdisciplinary magazine, the
Technogruph is dedicated to bringing en-
gineering students the latest infonnation
about technology. The Technogruph has
positions for students with writing skills,
interest in photography, or business acu-
men. If you would like to become a pub-
lished author or photographer, call Scott
Brun at 384-2040.
Institute of Klectrical and Electronic
Engineers (IEEE)
With so many different areas in elec-
trical engineering, how does an electrical
engineer decide which one to pursue ?
IEEE Ciin help with this decision. Its
general meetings and career fairs offer
representatives from different companies
who talk about the various areas of elec-
trical and electronic engineering. IEEE's
main event this year will be the Student
Professional Awareness Conference
(SPAC). Professional and academic repre-
sentatives will discuss undergraduate en-
gineering issues. This semester a movie
night gave IEEE members a break from
the drudgery of homework. For more in-
formation, drop by the IEEE office in 247
Electrical Engineering.
Institute of Industrial Engineers (HE)
The student chapter of this profes-
sional organization helps promote the in-
dustrial engineering profession. It sponsors
industry speakers, including engineering
alumni and co-operative education stu-
dents. Plant trips, like last year's to the
Chicago Tribune and Abbott Laboratories,
will be highlights of this year. Of course,
the society offers social events such as
picnics and bowling nights. For more in-
formation, contact Nils Albert at 384-
0074.
Phi Sigma Rho
Until now the University has not had
a sorority specifically for women in en-
gineering. Phi Sigma Rho is being orga-
nized this year, and is looking for women
in technical fields to join. If you are in-
terested in this social and professional
sorority, call Pam Warmack at 384-0431.
Sigma Phi Delta
This social and professional engineer-
ing fraternity gives engineers a chance to
help build a homecoming float, sponsor a
triathalon, and participate in other activi-
ties. It also sponsors professional prog-
rams with College deans and professors,
and EOH projects. For more information,
stop by the house at 302 E. Gregory St.,
Champaign, or call the rush chairman.
Lanry Melvin, at 337-751 1
.
Society for Cooperative Engineers
Tired of classes'.' Want some "real
world" experience? If so. co-operative
education may be for you. The ScK'iety
for Cooperative Engineers helps promote
the University's co-op program with job i
fairs and brings co-op students together I
for picnics, volleyball games and happy
hours. For more information, contact the
Co-op Office in 213 Engineering Hall, or
call 244-0906.
Society of Automotive Engineers (SAE)
This semester, SAE co-sponsored the
National Collegiate Driving Championship
with Dodge and Goodyear. This event
gave students a chance to pit their driving
skills against a pylon course. The society
is also reconstructing a 1976 Datsun
280Z. The group plans to travel to Detroit
this year for the annual SAE convention.
For more information, leave a note in the
SAE mailbox in 140 Mechanical En-
gineering, or stop by the SAE glass dis-
play case outside of 101 Mechanical En-
gineering.
Society of Women Engineers (SWE)
This professional engineering society,
open to both men and women, exists to
support women engineers. The Universi-
ty's snjdent branch recruits women en-
gineers to speak about engineering careers
and the resources available to women en-
gineers. This semester the society spon-
sored a technical career night. The society
plans to go Christmas caroling at a local
nursing home and sponsor a bowling
tournament. Drop by 302 Engineering
Hall or call 333-3558 if you want more
information or would like to join.
SYNTON
Have you ever dreamed of making
friends in far away places? If you have,
SYNTON, the ametuer radio society, may
be for you. Members of SYNTON are
usually interested in building the electro-
nic equipment necessary for global com-
munications, or simply enjoy using the
equipment to talk to people all over the
world. Licensed members can use the
society's equipment in its station. The
society also offers novice licensing classes
for newcomers. For more information,
call the station at 244-5798 or call Joe
Sluz at 351-8885.
University of Illinois Metallurgical Soci-
ety (UIMS)
UIMS meetings offer speakers from
the Department of Metallurgy and Mining
Engineering and other related depart-
(cont-nued on page 11)
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Spreading the Word
Loretta L. Jones, associate director
of the general chemistry program at the
University, was selected this summer to
help spread her knowledge of video in-
struction methods. As part of International
Business Machines' Consulting Scholar
Program, she will visit other campuses
across the country for one year to discuss
the design of interactive videodisc lessons.
Jones was one of five educators
selected for the program. The educators
were selected for their expertise in an area
of computer-based instruction. IBM will
pay all of the program's expenses.
Jones is no newcomer to the video
instruction field. She has 13 years of ex-
perience producing video-based chemistry
lessons and has also helped design lessons
in physics, biology and mathematics.
Tutoring for All
You may be at the end of your rope
in that one class. It may be physics, cir-
cuit analysis or any of many other classes
that can sneak up behind you and surprise
you. Don't panic! Instead, call Tau Beta
Pi for help.
Tau Beta Pi engineering honor socie-
ty offers free Uitoring for a variety of en-
gineering classes. Whether it is Physics
106 or a 300 level mechanical engineering
elective, a Tau Beta Pi member can prob-
ably help. To take advantage of this ser-
vice, visit the Tau Beta Pi office in 302
Engineering Hall, or call 333-3558. Tau
Beta Pi will give you the name of a tutor
who has taken the class and offered to
help others make it through. Just remem-
ber that the sooner you call, the better off
you will be!
The Beginning of CHAPTER One
Chemical engineering students now
have their own national publication. Cal-
led CHAPTER One, the biannual maga-
zine is published by the American Insti-
tute of Chemical Engineers (AIChE) in
New York.
The magazine, which debuted
September 15, features articles on career
development and new technologies. Out-
standing students and professionals are
also profiled in every issue. For students
seeking chemical engineering opportuni-
ties, a regular department lists scholarship
and professional contests.
Issues of CHAPTER One are mailed
directly to undergraduate student members
of AIChE. Other students may subscribe
at a rate of $10 per year. For more in-
formation, contact the Communications
Department, AIChE, 345 E. 47th St.,
New York, NY 10017.
Notes Needed
One of the purposes of the Tech
Notes department is to publicize events
sponsored by engineering societies. In
order for us to announce your society's
event, we need to know about it! Below
are the deadlines for this years issues of
Technograph:
Publication Date/Note Due Date
Dec. 4/Friday, Oct. 30
Feb. 12/Friday, Nov. 27
April 15/Friday, March 4
You may submit announcements in
Mike Lind's mailbox in 302 Engineering
Hall, or call him at 384-2040.
Tech Teaser Answers
1. 48439 also 49438
4612 4612
4612 4612
376 376
58039 59038
(Teaser 1 was taken from the December,
1961 issue of American Mathematical
Monthly)
2. There are 204 squares on an 8x8 chess-
board. On any n x n chess board, there
are (n-t- 1 — j) squared number of j x j
squares. Thus the total number of squares
equals (sum j = 1 to n) of
(n-H 1 — j)squared, which equals
n(n-l- l)(2n-l- 1)/6. (Teaser 2 was taken
from the January, 1964 issue of American
Mathematical Monthly.)
3. The answer is 32. Note that a knight
may move only from a black to a white
space and vice-versa. Since a knight can
tour the chessboard exactly once, and
there are 32 black spaces, 32 knights can
be on the board simultaneously. (Teaser 3
was taken from the February, 1964 issue
of American Mathematical Monthly.)
(continuedfrom page 10)
ments. This year, in addition to plant
trips, the society plans on establishing a
mentor group of juniors and seniors to
offer guidance to freshmen in the depart-
ment. Also, a new co-op student panel
will provide students with information ab-
out co-operative education. Phone the
society's office at 333-0789 if you have
questions.
Triangle Fraternity
This social fraternity is for engineers,
architects and science majors. This year it
plans to sponsor a homecoming float, a
bam dance, sports teams and other events.
For more information, contact the infor-
mal rush chairperson, Gary Walther, at
384-9668, or stop by the house at 112 E.
Daniel St., Champaign.
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Professor Bruce Wheeler of the Electrical and Computer
Engineering Department is well known among electrical and
computer engineers for his amiable lecturing style. After
teaching EE 244, Electrical Engineering Laboratory I, for several
semesters, he is currently teaching EE 310, Digital Signals and
Systems. "I like teaching; I wouldn't be here otherwise," he
says. Wheeler also works with students as the Bioengineering
Society advisor. He received the Engineering College's Pierce
award in 1987 for facilitating faculty-student interaction.
Wheeler's research has been in the areas of bioengineering
and solid state biosensors. To monitor the activity of small
groups of neural cells, he developed a 32-channel electrode array
with 200-micron electrode separation. He has been studying
drugs such as penicillin and picrotoxin which cause epileptic-like
activity in laboratory rat brain tissue. Wheeler says he believes
that a model which mimics epilepsy may eventually help other
researchers develop treatments for the disease.
In addition to studying small groups of neural cells, Wheel-
er has been analyzing and classifying the electrical signals of in-
dividual brain cells. He has been developing equipment to record
the neural signals, and real-time algorithms to analyze them.
Neural systems are being vigorously studied because of
possible applications in artificial intelligence and computer
architecture, Wheeler says. Aspects of neural networks have
already been implemented in parallel processor computer
architecture designs, according to Wheeler. His research and the
equipment he has developed may facilitate further research in
this area.
Professor Wheeler was an undergraduate student at the
Massachussetts Institute of Technology where he graduated with
joint degrees in science and history. He earned masters and PhD
degrees at Cornell University and came to the University of Illi-
nois in 1980.
David Song
Timothy F. Weiss, Associate Professor of English, wants
to instill in his students the importance of communication, not
only in their future job duties, but in all aspects of their lives.
His avenue of influence for this goal is his class. Business and
Technical Writing 252, Technical Communication.
Weiss" globetrotting background begins with undergraduate
studies at the University of Colorado, where he picked up a
B.A. in English in 1971. He received his Masters of English
from the University of Wisconsin in 1974, and then had a two-
year stint in the Peace Corps during which he taught English
writing and literature at Cuttington University in Liberia. The
time he spent in Africa convinced Weiss that he liked warm
weather better than the cold extremes of Colorado and Wiscon-
sin. This led him to the University of New Mexico, where he
earned his Doctorate of English in 1981. Apparently, New Mex-
ico was not hot and dry enough for Weiss, because he headed to
Saudi Arabia to teach at a Saudi Arabian university for one year.
After teaching for brief periods at the University of Kansas and
Iowa State University, Weiss joined the faculty at the University
of Illinois in 1985.
In his short time here, Weiss has instituted many changes
in BTW 252. The class was originally titled Technical Writing,
but was changed to Technical Communication to include a
broader range of media. The number of engineering students in
the class has also increased. Weiss welcomes the increasing
number of engineers, and stresses that it is especially important
for them to adopt an international perspective on communication,
since most technical literature is published in English. He has
also begun to use word processors extensively in the class, and
hopes to add a graphics package to the system in the near fu-
ture. Those interested in taking BTW 252 should act quickly if
they want Weiss as their professor. Weiss is in the running for a
Fulbright Scholarship which would send him back to Africa and
warmer skies for the 1988-1989 acedemic year.
W.Dan Leonard
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I MADE $18,
COLLEGE
When my friends and I graduated
from high school, we all took part-time
jobs to pay for college.
They ended up in car washes and
hamburger joints, putting in long hours
for little pay.
Not me. My job takes just one
weekend a month and two weeks a year.
Yet, I'm earning $18,000 for college.
Because I joined my local Army
National Guard.
They're the people who help our
state during emergencies like hurri-
canes and floods. They're also an
important part of our country's military
defense.
So, since I'm helping them do such
an important job, they're helping me
make it through school.
^9
As soon as I finished Advanced
Training, the Guard gave me a cash
bonus of $2,000. Then, under the New
GI Bill, I'm getting another $5,000 for
tuition and books.
Not to mention my monthly Army
Guard paychecks. They'll add up to
more than $11,000 over the six years
I'm in the Guard.
And if I take out a college loan, the
Guard will help me pay it back— up to
$1,500 a year, plus interest.
It all adds up to $18,000— or more
—for college for just a little of my time.
And that's a heck of a better deal than
any car wash will give you.
THE GUARD CAN HELP PUT
YOU THROUGH COLLEGE, TOO.
SEE YOUR LOCAL RECRUITER
FOR DETAILS, CALL TOLL-FREE
800-638-7600* OR MAIL THIS
COUPON.
•In Hawaii 737 5255, Huertu Rico 721-4550, Guam 477 9957, Virgin Islands
iSl Croixl: 773-6438, New Jersey 800-452-5794. In Alaska, consult your local
phone directory,
c 1985 United States Government as represented by the Secretary of Defense.
All rights reserved,
MAIL TO: Army National Guard, P.O. Box 6000, Clifton, NJ 07015
CITY/STATE/ZIP
AREA CODE PHONE
. US CITIZEN D YES O NO
SOCIAL SECURITY NUMBER
OCCUPATION EEEDC
Nattonal Guard
A1CLJC21097NP
Army National Guard
Americans A t Their Best.
Uarryl Greene knows that teamwork is the key to winning
ust a year out of school, Darryl Greene is responsible for supplies
and services that support 14 major plants in GE's Lighting business.
What makes this young engineer so successful, so fast? His dynamic
sense of teamwork is a big factor. He's got the confidence to interact
with people at all levels. His personality inspires trust. He knows how to
act like a leader, so his colleagues will act like a team.
Darryl knows it takes the best resources to back a winner. That's
why he chose a job with GE.
GE provides unlimited scope for outstanding talents. The diversity—
in businesses, resources, and locations— is second to none. Above all,
there's a real willingness to give the ball to those who are willing to |
run with it.
*
If you want to be a leader, join the front-runner.
Themarkofa leader.
An equal opportunity emp/oyer.
